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REPORT ON FEASIBILITY STUDY 


Introduction: A feasibility study has been conducted to assess how the 


health effects of the Upper Ottawa Street landfill site could be investi- 
gated. This study was recommended by the Health Advisory Group to the 
Upper Ottawa Landfill Project Committee. The committee reviewed the 
recommendation and endorsed the suggestion. Dr. Harper was asked to 
Prepare the proposal which was submitted in October, 1981 to the Ministry 
of Health. Funding was approved for a six month period starting in 


November, 1981. 


This document reports the work done in the feasibility study including 


recommendations for research. 


The aim of the feasibility study was to assess the feasibility of 
epidemiological investigations of the health impact of Upper Ottawa Landfill 
Site on site workers and local residents. The study was to address the 


feasibility of examining: 


i) The effect upon current health status, and 
ii) The effect upon long-term health status, and 
iii) The effectiveness of an intervention to reduce the current 


health concerns of residents. 


The Health Advisory Group has identified a number of possible studies 
which could contribute to understanding the health effects of the landfill. 
Of these studies four were considered of particular relevance. These 
were: 

#1: A comparative analytic survey of landfill site workers; 

#2: A comparative analytic survey of residents; 

#3: A cohort study of residents and non-residents; 


#4: A randomized controlled trial. 
Each of these studies were evaluated in the feasibility study. 


The study provided financial support for a reasearch associate full- 


time and a half-time secretary, both for six months. 


Progress was reported at regular intervals to the Health Advisory 


Group and the Committee throughout the study period. In December an 
‘estimate of expenses for the 1982-1983 financial year was submitted to 
the Committee. In January a progress report was submitted describing 
work done and an outline-proposal for a comparative survey of residents 
which included a medical examination. In February the January-proposal 
was described to a meeting of residents at their request. A document 
entitled "A strategy to assess the health effects of the Upper Ottawa 
Street Landfill Site" was submitted and presented to the Committee on 
April lst, 1982. This document contains the results of the feasibility 
study. 


Method: One of the initial tasks was to assess the feasibility of 
the four studies mentioned above. The results of this stage of the work 
will be described first and then some general problems which were 


identified will be described. 


Review of Specific Study Designs 


A comparative analytic survey of landfill site workers was considered 
for several reasons. Worker studies have bemthe major source of scientific 
information on the human health effects of harmful substances and, therefore, 
a worker study was considered to have the greatest likelihood of providing 
important information. If such a study included all provincial landfill 
site workers it would benefit the province as well as those affected by the 
Hamilton site. In terms of feasibility, the longer lapse in time since 
initial exposure among site worker than among the majority of residents 
would give a worker study a greater likelihood of demonstrating a harmful 


effect, at an earlier date, than would a study of residents. 


It was found that despite the large number of dumps and landfill sites 
in the province there was no accurate classification of what substances 
were deposited in them. This is of considerable importance epidemiologically 
because nearly all harmful substances produce specific effects which differ 
from substance to substance and which may not be easily detectable even 


within individuals exposed to the same substance. The detection of adverse 


health effects among workers, who vary greatly in degree and type of 
exposure, is probably not possible with routine epidemiological methods. 
It is, therefore, necessary to be able to identify workers who have the 
same type and amount of exposure. Unfortunately, froma research point 
of view, many dump and landfill workers do not limit their work to one 
site, rather they work at more than one site concurrently. For these 


reasons a province wide study of workers was considered infeasible. 


However, a study of the landfill site workers in Hamilton does 


appear to be a feasible project. While these workers worked at all three 


Hamilton dump sites, it was only the Upper Ottawa site which was used 
for industrial wastes. The numbers of workers identifiable is small, 
however, forty-three names and addresses have currently been identified. 
difficulty in studying such a group is that only large health effects 


can be shown to be statistically significant. 


The main advantage of a worker study would be its potential to 


investigate long-term health effects such as cancer. 


The 


A comparative analytic survey of residents on the other hand can only 


define short term health effects due to the short period of time since 
initial exposure. Physical health effects other than nerve foxiLcity, 
cancer, liver disease and lung disease tend to be of short duration and 
to occur during peak exposure. Assessment of physical health following 
exposure and prior to the onset of malignancy is not likely to identify 
abnormalities. Psychological effects and attitudinal changes may be 


apparent however. Beyond the consideration of the effect which a 


residents' survey could identify, based on current knowledge, is the issue 


of providing maximal service and reassurance to the residents. 


A questionnaire survey of residents’ reported health would provide an 


effective means of identifying current health problems given that a physical 


examination is unlikely to identify problems which are not producing 
symptoms. It also needs to be recognized that the residents consider 


themselves to have experienced excessive health problems because of the 


landfill site and a small survey conducted by the residents was consistent 


with this. A systematic verification of reported health would seem to 
be justified and failure to conduct such a survey could possibly provoke 


criticism from the residents. 


In addition to a questionnaire survey of residents is the possibility 
of a study involving a medical examination. This is a far more complex 


issue to address. 


The possible health effects of exposure to industrial chemicals from 
a landfill site are not limited to substances originating from the land- 
fill. Toxins such as heavy metals, alcohol, pesticides and cigarette 
smoke are general environmental contaminants. These other sources are 
usually of far greater importance than local sources of pollution such as 
that originating from a landfill site. The first problem to overcome in 
a medical examination study is distinguishing between effects from the 
landfill site and those effects from other sources. One of the most 
important ways to overcome this problem is to identify the particular 
toxin in question and to design the study to detect the particular toxic 
effect which is specific to that toxin. This approach is therefore 
dependent upon added information on the chemical nature of the pollutant 
to which residents have been exposed. This interdependence of different 
studies is an important characteristic of the investigation of the health 
effects of landfill sites. It will be returned to in depth in Part II of 


this report. 


A further problem with a medical examination study concerns the 
interpretation of laboratory investigations. Laboratory tests are well 
known to have a wide variability due to both natural biological variability 
and lack of consistency of the laboratory measurements. Furthermore, body 
levels of heavy metals, PCB's, and pesticides have been shown to be high in 
general populations due to general pollution to which large sectors of 
society are exposed. These problems make the interpretation of laboratory 
findings very difficult, reduce one's confidence in their importance but 
also provide relatively concrete information which can be used to support 
an argument either for or against the harmful nature of a landfill site. 


In the view of the authors' data which does not add clarity to the problem 


should not be gathered at all. 


For these reasons a medical examination should not be part of this 


scientific investigation. 


This is not a reason, however, to withhold medical assessment from 
the residents when this is offered as a medical service. There is 
probably good reason based upon the public concern engendered by the 
landfill site problem to offer a special medical assessment to residents. 


The results of this should not form part of the scientific investigation. 


A cohort study of residents is the type of investigation which is 
capable of providing the most information. In this situation, however, 
such a study would need to continue for approximately twenty years from 
the time of exposure in order to identify the effect upon cancer incidence. 
Such a study would be of possible greater benefit to future generations 


than to the residents in the study. 


However, even this highly effective epidemiological methoc hag 
limitations. Its efficiency depends upon the accuracy with which the 
exposed individuals can be identified. Inadvertent inclusion of 
unexposed individuals in the exposed group could render the study useless 
to the point of providing false results. In the same vein, if exposure 
levels are very low and the true effect is small, then this effect may 


not be detectable. 


While the cohort design is generally very useful its role and utility 
in the case of the Upper Ottawa Landfill problem cannot be assessed until 
the chemical content of the site and the exposure of individual residents 


to these chemicals is known. 


A randomized controlled trial was proposed by the Health Advisory 
Group as a possible strategy because of interest in assessing a method to 
help relieve the apparent anxiety and apprehension experienced by a 


proportion of residents. 


One of the peculiarities of the landfill problem compared with other 


public health problems is the lack of information describing increased 


sickness. The problem is predominantly a concern about the risk of a 
health problem and not concern about an already identified illness. It 
is important to recognize this distinctive feature and to adapt one's 


approach to it accordingly. 


Before a solution can be tested it is obviously necessary to define 
the problem. A randomized trial may or may not be indicated. This decision 
needs to be made once more information of a descriptive nature has been 


gathered. 


Discussion: Upon review of the different research approaches et 
became clear to us that the investigation of the health effects of the 
landfill site needed to be a stepwise process. A research strategy which 
integrates information from different aspects of the overall problem was 
considered necessary. This strategy would need to start with a descriptive 
phase in which a more complete definition of the health problem would be 
made. Depending upon the results of this first phase the subsequent steps 
would be designed. The two dimensions to the initial descriptive phase 
require to include an assessment of evidence about the potential health 
risk for individuals exposed to the landfill site. The second dimension 
is the assessment of exposure of individuals to the content of the site; 


a false assumption of exposure can negate even the best research efforts. 


This strategy has, therefore, been written and forms Part II of 
this report. In it are proposed three parts to the health investigation. 
The first is a synthesis of five categories of investigation upon which 
an assessment of the likelihood of a health risk can be made. This is the 
largest and most expensive part of the proposal. The second is the assess- 
ment of exposure of residents to pollutants originating from the site. The 
final stage is the long term follow-up of individuals to investigate the 
effect of exposure upon death rates and cancer and other disorders. This 
stage is, however, directly conditional upon the findings of the first two 


stages. 


The most important issue, from a public health standpoint, is 
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whether or not there is evidence of a health risk and whether further 
investigation is justified. At this time there does not seem to be adequate 
information to decide upon the importance of the landfill site as a health 
hazard. Once the question of the importance of the problem is answered to 
the best of our ability, it is necessary to know whether a long term 
investigation is feasible. This will depend to a large degree upon whether 
or not the exposed individuals can be identified. The decision to conduct 

a long term follow-up study will only be made when the importance of such 


a study and its feasibility have been assessed. 


Conclusion: 


A feasibility study has been conducted and reported upon. It is 
recommended that steps be taken to implement the research strategy described 


in Part II of this report. These steps are listed below: 


(1) Develop the questionnaire protocol (Part III) in those 
aspects concerning the medical assessment, the instrument 


and the interviewing procedure. 
(2) Develop a worker study protocol. 


(3) Obtain a veterinary epidemiologist consultation to assess the 
feasibility of the animal studies; review his recommendations 


and plan an animal study accordingly. 
(4) Define the anticipated procedure for incorporatng the chemical 
analysis results into the strategy. 


(5) Define the procedure for reviewing the question of toxicity 


assessment of the important chemicals. 


(6) Design the study for assessing exposure of individual residents. 


Of the above tasks (1), (2), and (3) should be given DFicrTity. fox 


details on these tasks it is necessary to refer to Parts II and IIl. 


In conclusion the general problem of the health effects of the Upper 


Ottawa Landfill Site is an important public health concerm for which a 
specific research strategy is indicated. The strategy is one which on 
the one hand provides maximum protection to residents while providing a 
mechanism to avoid expensive, ineffective, and possibly harmful over- 
investigation in those circumstances where investigation is either not 


feasible or injustified. 


It is hoped that the proposed strategy will be considered as a single 
entity and that its components will not be considered in a piecemeal 


fashion. 
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PART Il: 


A STRATEGY TO ASSESS 


THE 


HEALTH EFFECTS 


OF THE 


UPPER OTTAWA STREET LANDFILL SITE 


—7 ala Ce am aw 


AS Summary 


_A. stepwise approach to the evaluation of the health effects of 
a landfill site is described. The many unknowns concerning landfill 
sites preclude a single-stepped investigation. Three stages of investigation 
are described without committment to necessarily proceeding to the third 
stage. Several studies are proposed within the framework of the strategy 


to address the questions: 


l. Is there evidence of a health risk? 
2. Is there evidence of exposure? 
And, if indicated by either or both of the first two, 


3. How should a definitive study be conducted? 


It is suggested that the strategy provides maximum protection to the 
residents, has built-in controls to avoid doing more than is scientifically 
justifiable, and should do more good than harm. Based on these considerations, 
the strategy is proposed as being worthy of critical review as a methodology 


for assessing the health effects of point sources of pollution. 


B. Introduction 

The Upper Ottawa Street Landfill Site was closed in October 1980 having 
been in operation: for over thirty years. It was used for domestic, commercial 
and industrial wastes which included an estimated five million gallons of 


liquid industrial waste annually during the mid 1970's. 


Local residents expressed concern for their health due to their prox- 
imity to the landfill site. One resident conducted a survey of 127 local 
residents and 134 residents from another area. The residents near the site re- 
ported an excess of a variety of health problems over the control group. In 
October 1980 the Ontario Minister of Health responded to the calls for an in- 


quiry into the dump and ordered a full scale study to be funded by the Ministry. 


Apart from the residents’ survey there has been no documentation of a 
health problem. In addition, the chemical composition of the site remains 
poorly defined. This will be known however upon completion of a current study. 
Environmental studies have been conducted of water, soil and air which have 


not provided consistent evidence of hazardous levels of pollution. 


At the time of writing the problem to be addressed is one of an unsub- 
Stantiated health hazard. Three components of the problem are unsubstantiated: 
(i) the nature and concentration of the suspected chemicals; 
(ii) the level of exposure experienced by residents to these chemicals and, 
(iii) whether adverse health effects have occurred in the exposed resi- 


dents or whether their health will be affected in the future. 


The purpose of this paper is to present a strategy for investigating 


the health effects of the Upper Ottawa Street landfill site upon human health. 


The question to be answered can be expressed simply as: 


"Has the dump caused ill health?" 


Subsumed within this question, however, are several inter-related and 
sequential questions, each of which contribute a necessary step towards 


arriving at the final answer. These specific questions are: 


(i) What is the concentration of toxic chemicals in the dump ? 
(ii) Have residents been exposed to these chemicals? 


(iii) Has the dump increased the residents' expected level of exposure 
beyond the level expected in the general population? 


(iv) Is the occurrence of ill health in the exposed residents in 
excess of that expected in the general population? 


(a) in terms of illness known to result from the 
identified chemical exposure? 


(b) in terms of other illness? 


The relevance of each of these questions depends upon the answer to the 
one preceeding it. For example, question #iv is relevant when high concentra- 
tions of toxins are present in the dump and residents have been exposed to 


these chemicals at a level exceeding exposure of the general population. 


Justification of an investigation of health effects in the exposed pop- 
ulation can therefore be made on the basis of documented toxic exposure origi- 
nating from the dump. The inferences drawn from a health investigation will 
depend upon both the findings of the chemical analysis of the dump and of 
human exposure. There is, therefore, an inferential dimension to the justifi- 


cation of a definitive health study. 


Definitive evaluation of the health effects will in all likelihood require 
a prospective follow-up study (1) for a time period which is long enough to 
allow adverse health effects to manifest themselves. Cancer is one of the 
primary outcomes of interest which generally has a latent period of approxi- 
mately twenty years between the time of exposure and appearance of the malig- 
Mancy. For the dump residents, the majority of whom have lived near the dump 
since the late 1970's, such a study would need to continue until the late 
1990's before a definitive answer could be obtained. As implied above, 
given the causative nature of the inquiry it is necessary to substantiate the 
link between the observed health effects and chemical exposure which has a- 
risen from the dump. Therefore-individual residents enrolled in such a 
follow-up study need to meet accepted criteria of exposure. Similarly the 
particular chemical exposure must have been shown to have arisen from the dump 


and not from another source. If these conditions are not met then a positive 


- 


. = oe a 7 
am. hae «e'lAGT eset oe 


ive). tip ce 
iia 


= a= 13 = 


Se > Geeeias 
» =r. a a 
* 
- ‘7 pees — 


a _ 


result cannot be confidently attributed to the dump and a negative result 
may be interpreted to indicate that either the wrong group was studied or 
the dump presented no risk to health. Such inconclusive resuits should ob- 


viously be avoided. 


In addition to the inferential aspect of justification for a definitive 
health study there is the more basic question of the current indications of 
the dump presenting a health risk. To date the evidence concerning the exist- 
ence of a health problem due to the Upper Ottawa Street dump is limited to 
the residents' survey. Justification in terms of evidence of abe tede health 
effects is important for several reasons. From a practical standpoint both 
the assessment of residents’ exposure and the implementation of a definitive 
study depend upon the participation of large numbers of individuals who de- 
serve to know why they have been asked to participate. Secondly, there are 
limitations to our knowledge of the toxic effects of chemicals and to the 
measurement of known toxins in body tissues and fluids. Careful appraisal 
of current evidence of the health of any exposed individuals will reduce the 
likelihood of missing umanticipated health problems. Thirdly, there is public 
responsibility. Chemical production, usage and disposal is now ubiquitous 
within industrialized nations. Investigation without substantiation of a 
health problem will confuse the public and set a precedent for investigation 
on minmal evidence. Such expenses should be reserved for the circumstances 


when there is indication that a health problem exists. 


In broad terms there are three components to the question of investi- 
gating the health effects of the Upper Ottawa Street dump. The first is just- 
ification of a definitive study in terms of current evidence of a health 
problem. The second is justification in terms of documenting exposure. Third 


is the question of the design of the definitive health study. 


The feasibility and planning of a health study revolves around these 
three questions and therefore each one’ will be considered in turn. The three 


questions are: 


1. Is there evidence of a health problem? 
2. Is there evidence of exposure? 


3. How should a definitive study be conducted? 


C. Justification for a definitive health study 


Society at large is exposed to greatly increased amounts and types of 
chemicals than it was forty years ago (2). However, this has not led to any 
observed increases in cancer in the general population which can be attri- 
buted to this cause (3). The lung cancer epidemic is explained by an alter- 
nate hypothesis (3). Whtle.atr pollution in extreme form causes a greatly in- 
creased death rate at the time of the pollution as witnessed in the 1952 
London fog, the effects of air pollution on lung cancer have been undetect- 
able epidemiologically (4,5,6). Extrapolation from incidence rates among high- 
ly exposed groups have however attributed some degree of increased risk of 
lung cancer to air pollution from benzopyrene (7), arsenic (8), asbestos (9) 


and radiation (10). 


Point sources of chemical pollution, excluding occupational exposure 
accidents and disasters, have been suspected of causing adverse health effects 
but this has not been substantiated. In instances where exposure to specific 
chemicals has been established these chemicals have been identified in human 
fluid samples (11). Transient elevations in liver enzymes have also been doc- 
umented (11). The long term health effects of these exposures is not known. 
Cytogenetic analyses have been shown to be affected by low dose exposures but 
there too the long term health effects are not known (12,13). Studies of 
health effects have not been sufficiently rigorous from the methodologic stand- 
point to allow confident interpretations of findings (14,15), Reproductive 
health effects are of particular interest but studies of the effects of low 


chemical exposure upon these outcomes "are few and often are unsatisfactory" (16). 


There is however much evidence of human toxicity from specific chemicals 
derived primarily from the study of high and long term occupational exposure. 


These are presented in Table l. 
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Table 1: Established occupational causes of cancer 


Agent Site of Cancer 
Aromatic animes Bladder 
Arsenic Skin and lung 
Asbestos Lung, pleura and peritoneum 
Benzene Bone marrow 
Bischloromethyl ether Lung 
Cadmium Prostate 
Chromium Lung 
Ionizing radiations Bone, lung, marrow 
Isopropyl oil Nasal sinuses 
Mustard gas Larynx, lung 
Nickel Lung, nasal sinuses 
Polycyclic hydrocarbons Skin, scrotum, lung 
U.Va. Lighe Skin 
Vinyl chloride Liver and nasal sinuses 


adapted from Doll and Peto (17) 


Several points of note concerning these data are of particular interest and 
relevance. First, the toxic effect of a given chemical is specific for a 
given type of cancer. Second, these findings have come from studies of occu- 
pational groups in whom the exposure was well defined and generally far in 
excess of exposure to the general community. Third, while adverse outcomes 
have been identifiable in studies of occupational groups exposed to toxic 
chemicals some of these relationships have been shown not to be detectable in 
epidemiologic studies. A striking example is the case of air pollution by 
polycyclic hydrocarbons and lung cancer. Despite lifelong differences in 
exposure to air pollution in Finland and Britain, and similar cigarette con- 
sumption, "the lung cancer mortality among people who had been young between 
the two wars has been almost identical in recent years" (18). Other examples 
of epidemiologic methods being unable to identify adverse effects from sub- 
stances known by other methods to be carcinogenic have been furnished by 
Hammond and Garfinkel (19) and Kinlen et al (20) and Hennekens et al (21). The 
latter two are studies of permanent hair dyes which although are not shown 


conclusively to be carcinogenic in these epidemiological studies have been 
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found to be mutagenic on Ames testing and to be carcinogenic in animals (22). 


The literature does not provide an indication either for or against the 
existence of health problems among individuals residing in the proximity of 
an industrial chemical landfill site. It is beyond dispute however that given 
chemicals in sufficient doses can cause cancer and that this has occurred 
primarily among occupational groups. Despite contamination of local environ- 
ments around dumps and the environment in general, the evidence suggests that 
the concentration of chemical pollutants is generally very small and any health 


effects have as yet gone undetected. 


This information combined with what is currently known about the health 
effects of the Upper Ottawa Street dump do not provide strong evidence that a 
health problem exists or is likely to develop in the future. For this reason 
it is necessary to conduct specific investigations to determine whether a 


potential problem exists. 


Methodologically the investigation of health effects of landfill sites 
is a complex and slow process about which views vary. There are, however, a 


number of methodological principles which can be identified. 


(i) Specificity of outcome to exposure: 

Health effects of toxic chemicals tend to be specific to the type of 
chemical (23). This is of central importance to investigating health effects 
of toxic exposures. First it is strongly stated by many authors that the expo- 
sure of the subjects being studied should be measured precisely (24,25 ). It 
is not enough, however, to use environmental contamination as a surrogate for 
human exposure as it has been demonstrated that even when the environment is 
heavily contaminated individuals may avoid exposure (26). For this reason ae 
is necessary to assess exposure at the individual and not group level (27). 

In terms of outcomes it is important to be specific and to avoid multiple out- 
come measures (28). With multiple outcomes some will be positive through chance 
alone and the great difficulty of interpreting these results is then created. 
Although a positive outcome due to chance is statistically considered to be 

"not significant" the possibility of such an outcome being considered "sus- 


picious" cannot be avoided once the data has been produced. 


(ii) Who to study: 

Controlled investigation is fundamental to this (29) and any scientific 
inquiry. The study subjects should be selected individually on the basis of 
exposure (27). The question of controls is made very difficult by (1) the 
presence of many sources of chemical exposure in addition to exposure due to 
the landfill site and, (2) by the lack of a normal level of exposure in the 


general population (29). 


(iii) Type of study: 

This subject is one which is truly multidisciplinary (30) and the answer 
should be sought through employing a diversity of research approaches. The 
Ames test can rapidly and relatively cheaply evaluate the mutagenic effects of 
a given chemical (31). Animal studies, both wild and domestic (32) animal 
studies in their usual environment and animal experiments, can play an important 
role (33,34). Given the long latency period for cancer to develop in man and 
the short period in animals the investigation of carcinogenesis in animals can 
provide evidence in one or two years compared with twenty years of follow-up 
in man. Occupational groups tend to have exposures far in excess of the general 
population. If adverse effects do not occur in these groups then there is very 
little likelihood of other groups being adversely affected. Studies of occupa- 
tional groups are probably the best indicator of a health effect. Follow-up 
studies are the definitive method to establish that a causal relationship exists. 
There are, however, some major practical limitations to such studies (35). They 
take many years to complete and they depend upon continued follow-up of the study 
and control groups in order to provide an answer.Compliance is a major consi- 
deration. Prospective studies are expensive. Furthermore, the right group must 
be identified at the outset and this depends upon precise assessment of exposure. 
A less time consuming research design is the case-control method. This has proved 
most productive in studies of occupational disease of which there are innumerable 
examples. However the higher exposures experienced by occupational groups and 
ready hypotheses concerning specific disease outcomes make this method feasible. 
Its application to investigating low exposures from dump sites has not yet been 


demontstrated. 
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(iv) Statistical difficulties: 

A small number of specific outcomes which occur frequently presents a 
manageable task from the statistical viewpoint. The landfill site problem 
is commonly one of numerous possible outcomes cf infrequent occurrence. 
Feasibility of study designs therefore relate to the extent to which the 
researcher can refine his research question to investigate as few outcomes 
as possible among individuals who are at greatest risk of developing the 


outcome. 


(v) An approach to the methodologic problems: 

Given the very considerable methodological difficulties of investigating 
the health effects of exposure to landfill sites, a specific methodological 
strategy is required. Based on the experience and writings of a number of 
scientists in the field the following strategy has been designed (3,11,13,16, 
245 Coe Oe 524-1 )i. 


D. A Strategy to Assess the Health Effects of the Upper Ottawa Street Landfill 
Site 
The proposed strategy is designed, on the one hand, to provide the maxi- 
mum protection to the residents in the vicinity of the Upper Ottawa Street site 
and, on the other hand, to avoid unwarranted investigation. The present situ- 
ation is such that investigation beyond what has already taken place is indi- 
cated. It is proposed by the authors that the investigation which will effi- 


ciently and scientifically assess the health effects of the dump is the following. 


The strategy has three stages which should be addressed in sequence. 
In each stage a specific question is to be answered. The three stages address 


the following questions: 


Stage one: Is there evidence of a health risk? 
Stage two: Is there evidence of a significant level of chemical exposure? 


Stage three: Is a definitive health study indicated? 


Each stage comprises several investigations. 


=10- 


1. Stage one: Is there evidence of a health risk? 


Existing data has been unable to adequately answer this question and 


therefore there is a need for further empirical evidence. 


In order to answer this question by means other than a long term follow-up 
study there are several relatively short term and relatively inexpensive 
investigations designed to provide indirect evidence of whether or not a 
health problem exists. The aim of these investigations is to provide evidence 
of sufficient scientific validity on which to base the decision of whether to 
proceed with further studies or to discontinue investigation. These investi- 
gations have been identified such that a negative result would be accepted as 
sufficient evidence of there not being a significant increase in health risk. 
Alternatively, if these investigations show a positive result the indication 
of a possible health problem is sufficiently strong to justify and necessitate 


further investigation. 


Study #1: Chemical analysis of the dump 
Aim: The aim of this study is to define the type and concentration 
of toxic chemicals within the dump and in leachate migrating 


from the dump. 
Feasibility: This study is already in progress. 


Relevance: This analysis is of importance because of the dependence 
of subequent investigations upon its results. These 
results will provide the necessary information for the 
following: 

(i) to know which chemicals to investigate for toxicity 


(ii) to know which chemical exposures to evaluate in the 
residents 


(iii) to know which health effects to look for, and finally 


(iv) to link health effects to the dump. 
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Study #2: Ames testing of selected chemicals 


Aim: The aim of these tests is to determine the toxicity and 


mutagenicity of the dump chemicals 


Feasibility: 


Such testing is designed to be an efficient method to 
evaluate many chemicals at reasonable expense in short 
periods of time. Many chemicals will not have undergone 
‘such testing, there will be some which have been tested 


however. 


Interpretation: Ames test negative chemicals can be considered to be 


Relevance: 


less likely to be carcinogenic than Ames test positive 
chemicals. Further study by other methods should be 
considered for the Ames test positive chemicals if present 


in significant concentrations. 


The Ames test provides a method of screening chemicals into 
those which are potentially carcinogenic and those which 

are not likely to be carcinogens. This provides an important 
guide for subsequent studies allowing investigation to be 


focussed on the potentially harmful chemicals. 


Study #3a: An observational study in domestic and wild animals 


Aim: The aim would be to answer the following question: Has there been 


an increase in cancer among either wild or domestic animals which 


live in the vicinity of the dump? 


Method: The method would involve the cross-sectional survey method in 


which a large proportion of the existing population would be 


examined for the presence of cancer. An estimate of death rates 


among domestic animals could be obtained through a questionnaire 


survey of pet owners. This could be done in conjunction with 


Study #5. 
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Feasibility: Domestic animals could be readily identified and permission 
for assessment would then need to be obtained from the owners. 
This may or may not meet with high compliance. The method 
would depend upon the accuracy of diagnosing cancer in animals 
without invasive techniques. Wild animals present a different 
problem in terms of identification which the zoologists would 


need to assess for feasibility. 


Animal studies are, however, an excellent method of assessing 
carcinogenicity because of the short time period required 


between exposure and development of the malignancy. 


Interpretation: Given the presumably greater exposure in wild animals than 
in humans a negative result would be an important indication 
of there not being a health problem. A positive result on 
the other hand would demonstrate that the dump is capable of 
causing cancer and therefore it may be capable of causing 


cancer in man. 


Relevance: A valid negative answer is important evidence against the 


dump being harmful. 
Study #3b: Experimental exposure in animals 


Aim: The aim would be to answer the following question: What is the 
carcinogenic dose response effect of specific chemicals in laboratory 


animals? 


Method: The research design would be a randomized controlled laboratory 


animal trial of specific toxic chemicals. 


Feasibility: The specific chemicals in question require to be identified. 
With this information such experiments can be implemented 
and would take up to two years to complete, but at consider- 


able expense per each chemical. 
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Relevance: This study would provide specific dose-response data which 
is not obtainable from the observational animal study. 
Depending upon the chemical analysis of the dump this study 
may be found to have been done already. This study would 
be indicated if cancer was detected in the observational 
animal study, but would not be indicated if a valid neg- 


ative answer was obtained. 
Study #4a: Upper Ottawa Street Landfill Site Workers Study 


Aim: The aim of this study is to detect whether there has been an 
increase in: (i) major health endpoints such as cancer or death, and 
(ii) health services utilization among the landfill 
site workers. 
For exploratory purposes data would also be gathered on exposure, 


additional health outcomes and reported health. 


Method: The design would be a comparative historical cohort study. The 
Upper Ottawa Street landfill site workers would comprise the 
study group; controls would be selected, at least at a 2 to I 
ratio, from matched outside workers not exposed occupationally 


to industrial or agricultural chemicals or waste chemical dumps. 


Feasibility: The first feasibility question concerns the identification 
of the dump site workers. Of the 19 garbage pickers 
registered in January 1966, 11 were still registered in 
1974. The names and addresses are available for both dates. 
There were no new garbage pickers since 1966. In addition, 
19 city and regional employees have been currently identi- 
fied as having worked at the site as supervisors, equipment 
operators, and scale men. The names and addresses of these 
men as of 1980 are available. It is anticipated that ad- 
ditional employees will be identified, the total number 


is estimated to be 25. 


et eee 


The second concern is whether there are adequate numbers 
available from a statistical point of view. It is esti- 
mated that with 44 workers, and alpha set at 0.05, beta 
at 0.10 in one-tailed tests, this study would be able to 
detect a 3.2 fold increase in deaths or in health services 


Utd zation. 


Interpretation: A negative result in this study will provide strong 


Relevance: 


evidence that the dump does not present an unusual health 
risk given no new mode of exposure. 

A positive result in this study will indicate that the 
dump can present a health risk for individuals exposed in 
the same manner and to the same degree as the dump workers. 
Such a result, however, does not indicate that the health 


of residents has been affected. 


A negative result would support the decision not to proceed 
further with health studies unless modes of exposure other 
than physical contact and inhalation are identified. A 
positive result would need to be interpreted along with other 
data. A positive result plus an identified route of exposure 
to another cohort would strongly influence the decision to 
proceed with detailed study of that cohort. 

Should further investigation be indicated, the workers’ 
study would yield background data, indicators of 


exposure and outcomes required for additional study. 


Study #4b: A study of other workers exposed to the same chemicals as exist 


in the Upper Ottawa Street dump. 


Aim: The aim of this study is to assess whether workers exposed to 


chemicals of the same nature as have been identified in the Upper 


Ottawa Street dump and who work elsewhere have an excess of health 


problems. 
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Methods: Such a study could be an historical cohort design which 
could be analysed by both proportional mortality ratios 


and standardized mortality ratios. 


Feasibility: The feasibility would depend upon the availability of work- 
ers exposed to the chemicals of interest without contami- 
mation from additional toxic substances. This problem could 
interfere with such a study, however this cannot be assessed 
until the chemical composition of the dump is definitely 
identified. 


Study #5: Questionnaire survey of residents* reproted health 


Aims: (1) To systematically evaluate a problem which has been identi- 
fied, and reported in parliament, by some local residents. 

(2) To identify whether residents in the vicinity of the dump 
report an excess of health problems. 

(3) To determine whether reported health problems are associated 
with proximity to the dump or duration of residence in the 
area. 

(4) To define qualitatively the types of health problems reported 
by residents and individuals who do not reside in the vicinity 


of the dump. 


Methods: The design is a comparative cross-sectional survey of a strati- 
fied random sample of local residents and a matched control 
group. The study population will be defined from the 1980 
property tax assessment. Data will be gathered by interview 
and a self-administered questionnaire. The sample size required 


is 1156 per “group; see Part) ill .D.5.d. for details. 


Clinical Assessment: Questionnaire data will be collected on all indi- 
viduals residing within 500 metres of the current perimeter of 
the landfill mound and on a random sample of those residing 
within 1 kilometer, as well as on the comparison group. The 
family physician identified by each respondent will be informed 


of the results, and may, in consultation with the resident, decide 
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whether clinical assessment or referral to a specialist is 
warranted. 

By this mechanism all study participants will be screened 
by the health questionnaire and will be given full opportunity 
for a complete clinical assessment. Procedural details for this 


referral system are included in Part III, Appendix B. 


Feasibility: The data exist to allow selection of study subjects. 
Experience of such surveys is suffucient to indicate that 
this is a feasible method of investigation. It does not 
present undue demands of the subjects and it involves no 
unusual ethical issues. Special strategies to control 
biased reporting and interviewing will need to be employed. 


This study will take approximately 18 months to complete. 


Interpretation: A positive result will indicate that either an attitud- 
inal or emotional health problem exists or there is a physical 
health problem. If a positive result is accompanied by neg- 
ative results from studies 3a and 4a the interpretation would 
be that the problem is unlikely to be a physical health 


problem which could be diagnosed by clinical assessment. 


If, however, a positive result is accompanied by positive 
results in studies 3a and 4a further consideration of the 


possibility of a physical health problem is indicated. 


A negative result would indicate the absence of an atti- 
tudinal or emotional problem. It should not be employed to 
address the question of physical health other than to indi- 
cate that the likelihood of finding abnormal physical signs 


is reduced when the medicai history is negative. 


This study will allow the magnitude of the perceived prob- 
lem to be defined. It will also define the nature of the 


problem. 


Relevance: This study will provide a factual basis to public opinions. 
It will help decipher the attitudinal dimension to the prob- 


lem. It will help decide upon subsequent action and pro- 
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vide important personal and attitudinal data on which to 


base the decision. 


It provides for a clinical assessment which respects the 
patients’ choice of personal physician while offering the 
best opportunity for the highest quality of care through 
the information provided to the physician and identification 


of specialists prepared to consult in the field of toxicology. 


The protocol for this study is attached as Part III of the feasibility 


report. 


These studies fulfill all the steps included in stage one. It is in- 
portant to re-state that these first steps are designed to identify whether 
there is any indication of toxicity associated with the landfill. The aim is 
not to verify or refute the occurrence of harmful effects in the residents. 
The five components to stage one together provide a comprehensive indirect 


estimate of the likelihood of there being a health risk to residents. 


The interpretation of the results of these studies is summarized on Table 2. 
Among the numerous possible combinations of results five important combinations 
are displayed on Table 3. The first level of interpretation of the combination 
of the results from the five studies is to infer a certain likelihood of health 
risk. It is important to recognize that the interpretations on Table 3 do not 
take into account the possibility of chemical interactions and the weight given 


to evidence of exposure. 


Se 


Table 2: Interpretation of stage one study results 


STUDY RESULTS INTERPRETATION 

#1 -VE Probably no health risk 
Chemical Interpretation of a definitive health 
analysis study constrained 

+VE Health risk possible 

#2 -VE Probably no health risk 
Toxicity 
testing +VE Health risk possible 

# 3 -VE Probably no health risk 
Animal ; ; 
ea +VE Health risk possible 

#4 -VE Health risk very improbable 
Worker 
health +VE Health risk possible 

#5 -VE Attitudinal problem is small 
Residents’ 
reported +VE i in combination with -VE results above 
health the problem is most likely attitudinal 

only. 

ii in combination with +VE results above 
the problem may be attitudinal or 
physical or both 

Table 3: Basis for the decision on whether a health risk exists, positive 
and negative results are shown for the five studies and the 
corresponding decision 

STUDY NUMBER (see text) HEALTH RISK 
I 2 5 4 =) 
COMBINATION A YES 
of B YES 
RESULTS 
C NO 
D NO 
E NO 
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Chemical toxicity may change with the interaction of chemicals. It is 
possible that workers are exposed to chemicals prior to interactions which take 
place within the dump following a period of time. Subsequently it might be 


these interacted chemicals to which residents are exposed. 


It is also possible that despite weak evidence suggesting the presence 
of a health risk evidence may be produced in stage two showing significant ex- 
posure. In such a case this would possibly be sufficient evidence to support 


a definitive health study. 


A few additional comments can be made about the five studies of stage 


one. 


It can be seen that the greatest importance is placed upon the results 
of the worker study. However, the contribution of all studies is unique and 
should be considered as a set of studies which together furnish a comprehen- 


sive information base on which to decide upon the presence of a health risk. 


Studies 1 and 2 define the problem in chemical terms. Studies 3 and 
4 define the maximum health risk, all other factors being equal, in animals 
and man. This assumes that animals and workers have maximum exposure and that 
they are the most likely to manifest a health effect because they have exper- 
ienced the longest time period since exposure. Study 5 provides a social and 


historical definition of the problem. 


These studies can all proceed concurrently except Study 2 which needs to 
be preceeded by Study l. None of these studies are long term and could probably 


be completed within a two year period given adequate resources. 


Once studies 1 and 2 are complete the necessary information is in hand 


to proceed with stage two concerning assessment of exposure. 


2. Stage Two: Is there evidence of a significant level of exposure among 
residents? 7 


Stage two is of considerable importance because a health risk depends 
upon the residents having been exposed significantly to the toxins. Second- 
ly, the exposure of individuals requires to be defined in order to identify the 


study group for follow-up in a definitive health study. 


, 
> Se 
~~ 

eS onl 
7 
ue 
=I 

os 
) a 


a 
’ 


- 20 - 


There are four components to the assessment of exposure. 


A. Direct measurement: The first step is to measure human samples (blood, 
urine, secretions, fat) for the presence and concentration of the chemicals of 
interest. These analyses will be limited by necessity to those chemicals 
which remain in body tissues for prolonged periods such as pesticides, PCB's 
and heavy metals. These data may be provided on some individuals by the labor- 
atory investigations ordered by the physician in the medical assessment as 

part of the study of residents' reported health. There will need to be a 
systematic ae however of directly measurable body burdens of specific 
chemicals. This will need to be designed partway through stage one in order 


to avoid repeat laboratory testing unnecessarily. 


B. Indirect measurement: There are at least four indirect measures of ex- 
posure which need to be considered. These measurements may help determine 


whether exposure was of a significant level. These four approaches are: 


(i) Workers' laboratory tests 
(ii) Animals' laboratory tests 
(iii) Environmental pollution levels 


(iv) Residents' histor 
WY 


Given the presumed high exposure of workers it would be expected that 
body burdens of toxins among the site workers would be greater than those of 
the residents. The workers' laboratory tests would therefore provide an in- 


dication of the upper limit to be expected in residents. 


Wild animal body burdens would provide an index of a similar significance 
to those of the workers. It would be assumed that the wild animals living by 
the site would have the maximum possible exposure and thus the highest body 
burdens. If these were found to be low, the implication would be that the 
expected levels for residents would also be low or possibly insignificantly 


low. 


Environmental testing suffers from the fact that the landfill has been 
closed and capped. These measurements therefore need to be interpreted with 


considerable caution. 
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The residents' histories of contact with the landfill and the pollution 
it causes may provide some insights into exposure but cannot be used to assess 


the extent of exposure. 


C. General population exposure: A major difficulty in assessing chemical 
exposure arising from a particular source is the presence of multiple saurces 
of chemical exposure. It is important to know the level of the chemicals of 
interest in the general population. Estimates of these levels may be obtain- 
able from several sources which are readily available and require little added 
organization to obtain. Such sources include post mortem specimens, regional 
laboratory samples and hospital samples of urine, blood, hair and surgical 


specimens. 


D. Assessment of other sources of exposure: The final dimension to the eval- 
uation of exposure is the determination of other sources of exposure. This 
requires to be conducted at an individual level and estimates of exposure to 


the specific toxins require to be made by means of careful history taking. 


From these investigations a decision needs to be made concerning the level 


of exposure the residents have experienced as a result of the landfill site. 


3. Stage three: The health study 


If either,stage one and stage two are positive, that is, there is evi- 
dence of a health risk and residents have been exposed significantly, or 


stage two is positive then the follow-up study is probably indicated. 
This study would entail two components. 


The first component would be a medical assessment of current health status 
of the study and control groups. This would entail a full medical examination 
to ascertain all major risk factors to health in general. It would also in- 
volve assessment of parameters of specific relevance to the toxins of interest. 
This investigation would be made under standard and controlled circumstances 


with particular attention paid to the quality of data. 


The purpose of the medical assessment is to define the individuals' pre- 
sent state of health in terms of the outcomes of interest and to eliminate from 
the study all individuals in whom the outcomes are present. The second purpose 


is to define the similarity of the two groups in terms of all risk factors 
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(blood pressure, serum cholesterol, obesity) which are related to the outcomes 
of interest. Its purpose is not to determine whether the study group's health 


has already been affected by exposure to the landfill site. 


The second component is the long term follow-up of the study group and 
control group over a period of approximately 20 years. This can be done 
through central statistics and does not require repeated contact with individ- 


uals providing the outcomes are major health events such as death or cancer. 


E. Discussion: A strategy has been described which is a systematic stepwise 
approach to evaluating the health effect of a landfill site. The many unknowns 
concerning landfill sites preclude a simple single-stepped approach. [In addition 
to the problem of defining the appropriate strategy there is the added problem 

of misinterpretations being made of the data which is collected. For these 
reasons the strategy needs to pay particular attention to both the benefits 

which can be achieved as well as the generation of information which could 


be mis-read. 


Three stages have been described without any commitment to necessarily 
proceeding to the third stage. This stepwise approach should be evaluated in 
terms of a number of considerations. First it should provide maximum pro- 
tection to the residents. Second it should have a built-in control to avoid 


doing more than is justifiable. Third it should do more good than harn. 


Based on these three considerations this strategy has been proposed as 
one worthy of critical review as a methodology for assessing the health effects 


of point sources of pollution. 


F. Implementation: The comprehensive appraisal of the likelihood of a health 
risk will be based on the above five categories of data. The methodology and 
timing is particular to each study.and therefore each will be considered sep- 


arately. 
Study #1: Chemical Analysis of Site and Health Risk 


The chemical analysis of the landfill site is in progress. The results 
of the analysis will be used to define that health risk which can be inferred 
by the chemical analysis. It is anticipated that the report of the chemical 


analysis will provide the required information. On this basis no budget plan- 
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ning is indicated for this beyond the existing chemical analysis study 


protocol. 
Study #2: Ames Testing of Selected Chemicals 


This study will depend upon the findings of the chemical analysis and 
whether or not Ames testing has already been done on the chemicals of interest. 
Planning for this study will therefore be scheduled to follow the receipt of 
the final results of the chemical analysis study. No budget is indicated at 


this time. 
Study #3: Animal Study 


In general there are four possible approaches to investigating the 
health effects upon animals. These are observational studies of: 
i) wild “animals, or of 
ii) domestic animals; or experimental studies of 
iii) animals placed on the site, or of 


iv) laboratory animals exposed to selected chemicals of interest. 


There are strengths and weaknesses of each approach which need to be 


considered prior to selecting the most appropriate method. 


In order to appraise the appropriate methodology a veterinary epidemi- 
ologist is required. It is proposed that such a person be consulted for this 
purpose (included in Bridging Budget). It is estimated that this task can be 
completed within a two month period and would require fifteen working days for 


the task. 
The report from this consultation would be the basis for deciding upon 


the animal study(s) to be conducted. Following review of the report a sub- 


mission would be made to facilitate implementation of the selected study(s). 
Study #4: Worker Study 


The proposed worker study is a comparative historical cohort analysis 
of the forty-three idéntified landfill site workers. The purpose of this study 
is to identify whether the reported health of these workers indicates that 
a difference in health risk exists between the landfill workers and 


matched workers. 


Sy 


The first step in this study is the design of the research protocol 
which will take four months to complete with the assistance of an experienced 
research assistant and secretarial support (included in Bridging Budget). It 
is anticipated that the minimal staffing for the whole project would be one 
research assistant full time and one secretary half-time for 12 months. A 
final budget including equipment, services, travel and staff will be submitted 


upon completion of the protocol. 
Study #5 : Residents’ Survey 


The budget for questionnaire development and testing, development of 
the medical assessment procedure and the interview procedure is included in 
the Bridging Budget. The provisional budget and protocol for the residents' 


survey are presented in detail in Part III. 


A proprotion of the assessment of exposure, as defined in Stage Two, 
will form part of some of the health risk studies. Once these protocols are 
complete a protocol for the assessment of exposure will be written. If 
additional budget items are required this budget will be submitted in the 
Falliof 1982. 


a=) ia &)) a eet = & B® 
Eee co th Nes 6h PV EP) P= & aon ae 

nie xsd 6 ied) eS ewe Oh 
om & Ghee hapt org eas 6e GM OD 213, Ae eae a 


(eae Ave a we ae ° ae ae“ 42 Ge ee | 
in) @ 7 ,erGRenh) Cp Ce oe eee Gee 
Sums s ce wa Gm ws elses ae Oe) ewig as 


wm e455 la? A = aa Ss er 


a eet? ¢< — A Uae _ ae) Se ee ee ne 2 
jean — 3 — Ala ae 1 ae is nm Ge Chen 
2 af lei > SS centes «2 oo UenOome 6 aes . 
- ras & au LP as » @@ ane see Jeti 


a2 oe 


is 


1g Bs 


12. 


13. 


14. 


Sy 


REFERENCES 


Stein 2. uate My Kigne J) et al: Epidemfologic considerations “in 
assessing health effects at toxic waste sites. Paper presented at 
Rockefeller University Life Sciences Symposium, p 21, 1981. 


Davis DL, Magee BH: Cancer and industrial chemical production. Science 
206% 1336-1350, 1979. 


Doll R, Peto R: Avoidable risks of cancer in the U.S. JNCI 66: (6), 
1208 5¢1981. 


Hammon EC, Garfinkel L: General air pollution and cancer in the United 
States, Prev Med 9: 206-211, 1980. 


Idem (3), p 1247. 


Doll R, Peto R: Mortality in relation to smoking: 20 year's observations 
On male British doctors, Br Med J 2: 1525-1536, 1976. 


Pike MC, Gordon RJ, Henderson BE, et al: Air pollution, in: Fraumeni JF, 
ed. Persons at high risk of cancer: an approach to cancer etiology and 
control. New York: Academic Press, 225-238, 1975. 


Albert RE, Chairman. The carcinogen assessment group's quantitative risk 
assessment on arsenic. Washington, D.C: Environmental Protection Agency, 
L735 


Doll R. Strategy for detection of cancer hazards to man. Nature 265: 
589-996, 1977. 


Idem (3), 1248. 


Clark CS, Bjormson HS, Holland JW et al: Evaluation of the health risks 
associated with the treatment and disposal of municipal wastewater and 
sludge. United States Environmental Protection Agency, EPA-600/S1-81-030, 
Wed OL. 


Wolff S: Cytogenetic analyses: problems and prospects, assessment of health 


effects at chemical disposal sites, proceedings of a symposium, Rockefeller 
University, New York City, pp 62-82, 1981. 


Bloom AD, ed: Guidelines for studies of human populations exposed to 


mutagenic and reproductive hazards, March of Dimes Birth Defects Foundation, 


New York, 65-83, 1981. 


Kolata GB: Love Canal: False-alarm caused by botched study, Science 208: 
1239-1242, 1980. 


Cutler JL, Caldwell GG, French J, et al: Cancer in Woburn, Massachusetts, 
Public Health Service, Chronic Diseases Division, Atlanta, p 19, 1981. 


16. 


fe 


LS: 


19. 


20. 


Zoe 


PLSae 


23% 


24. 


Zoe 


20. 


Lies 


28% 


29°. 


30. 


Bi 


SZ. 


5/6 


34. 


32% 


Warburton D: Selection of human reproductive effects for study, 
assessment of health effects at chemical disposal sites, Proceedings 
of a Symposium, Rockefeller University, New York City, p 121, 1981. 
idem: (3)... 123385 

Idem (3), 1247. 

Idem (4). 


Kinlen LJ, Harris R, Garrod A, et al: Use of hair dyes by patients with 
breast cancer: a case-control study. Br Med J 2: 366-368, 1977. 


Hennekens CH, Speizer FE, Rosher B, et al: Use of permanent hair dyes 
and cancer among registered nurses, Lancet 1: 1390-1393, 1979. 


idem ((3) 7 125i; 

idem: (3); 2233: 

Landrigan PJ: Epidemiologic approaches to persons with waste chemical 
exposures, presented at the Conference on Research Needs for Evaluations 
of Health Effects of Toxic Chemical Waste Dumps, Research Triangle Park, 


North Carolina. o 2,,-1961. 


Lowrance WW: Assessment of Health effects at Chemical Disposal Sites, 
A Symposium, Rockefeller University, New York City, p Se bel y 


Maugh TH: Just how hazardous are dumps? Science 215: C92 ose 

Idem (24), p 4. 

Corn M, Emmett EA, Breysse PN, et al: Final report for design of environ- 
mental health effects studies stemming from the potential for human exposure 
to toxic waste in Memphis, Tennessee, Johns Hopkins University, 0 Lil 20-22, 
L981. 

idem C2) Gq. p36. 

Tdem: 25)" p. 20. 


McCann J, Choi E, Yamasaki E and Ames BN: Detection of Carcinogens as 
Mutagens in the Salmonella/Microsome Test, Assay of 300 Chemicals, 


Procenaboscad-oGi. 25) Jl 50-1095 197 os 


Hayes HM, Hoover R, Tarone RE: Bladder camcer in pet dogs: a sentinel for 
environmental cancer, Am J Epidem 114: 2, 229-233, 1981 


Hook EB, Human teratogenic and mutagenic markers in monitoring about point 
sources of pollution, Environmental Research 25: 197-198, 1981 


Miller RW: The discovery of human teratogens, carcinogens, and mutagens 
in chemical mutagens, eds. A Hollander and FJ De Serres, Plenum, New York, 


101-1261, 1978. 


idem. (23) p Ill=22. 


ire : | | 
> = a7 a ° o. i 
° a 


PART III: 


A PROTOCOL 


FOR A QUESTIONNAIRE SURVEY 


OF 


RESIDENTS REPORTED HEALTH 


McMASTER UNIVERSITY 
HAMILTON, ONTARIO, CANADA 
Faculty of Health Sciences 


SUBCOMMITTEE ON THE ETHICS OF 


RESEARCH IN HUMAN EXPERIMENTATION 


A local committee consisting of: 


Professor Psychiatry 

Assistant Professor Pathology and Medicine 

Associate Professor Family Medicine 

Assistant Professor Anaesthesia 

Assistant Professor Clinical Epidemiology and Biostatistics 
and Medicine 

Assistant Professor Clinical Epidemiology and Biostatistics 

Assistant Professor School of Nursing 

Associate Executive Director Administration 

Manager Committee on Scientific Development 

Lay Member 


has examined the projected titled: Upper Ottawa Street Landfill Site Health Study. 


ce 


as proposed by: A.C. Harper and H.L. Nelson 

and have found it to meet our criteria of acceptability on ethical grounds. 

This review has been conducted with a view to insuring that the rights and privacy of 
the subject have been adequately protected; that the risks of the investigation do 


not outweigh the anticipated gain; and that informed consent will be appropriately 


| 


obtained. 


Date: May 1, 


Za For the Committee 


B. Brief Description of Proposed Research 


A comparative cross-sectional survey is proposed to address the question 
of the effect of the landfill site upon the health of nearby residents. A 
group of 1150 residents living within 1 kilometer of the landfill will be 
selected and their reported health, as measured by both interviewer and 
self-administered questionnaires will be compared with the reported health 
of a group of 1150 individuals residing in matched residential areas not 
in proximity to a dump site. Outcome measures include social, emotional and 
physical health, health perceptions, disability days, and health services 
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It is expected that the study will take 18 months to complete. 


D. PROPOSAL 
l. Objectives 


The purpose of the study is to define the reported health status of res- 
idents in the vicinity of the Upper Ottawa Street landfill site. The findings 
of a small study suggested that the residents were experiencing more health 
problems than expected and due to concern about this possibility this survey 
has been designed to assess systematically the reported health of residents. 
The specific aims are: 


(1) To identify whether residents in the vicinity of the landfill site 
report an excess of health problems. 


(2) To determine whether there is an association between health prob- 
lems and the proximity of residence to the site or duration of resi- 
dence in the locality. 


(3) To define qualitatively the types of health problems reported by the 
residents and to compare these with the problems reported by the 
comparison group. 


2. Present State of Knowledge 


The Upper Ottawa Street landfill site covers an area of approximately 
one hundred acres within which waste materials form an 85 foot high mound 
covering 40 acres. The site was closed in October 1980. It had been used 
for over 30 years with maximum usage taking place during the 1970's when 
up to five million gallons of liquid industrial waste were deposited annually. 
The contents of the site are not contained within it due to fractured bedrock 
under the site and the presence of the Red Hill Creek flowing through the site. 

As has been described above ("A Strategy to Assess the Health Effects") 
the evidence is inadequate and incomplete concerning the harmful effects of 
landfill sites in general and this site in particular. The lack of knowledge 
is a major problem for which a comprehensive strategy is required. This 
survey forms one part of the proposed strategy. 

At this time the public health issue to be addressed is one of public 
concern about the possible harmful effects of the landfill. In order to 
decide upon a policy to respond to the concern it is necessary to define the 
underlying problem. No well-defined health problem has been reported and 
therefore no focus exists for investigation. The residents themselves have 


drawn attention to their own symptoms. In order to respond appropriately it 
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is necessary to define the residents’ reported health in a systematic manner 
and to assess what type of problems should be the focus of further investi- 
gation. 

The importance of clarifying the nature and extent of the residents' per- 
ceived problems is heightened by the complexity and difficulty of investi- 
gating the causative relationship between the landfill site and health. One 
of the major effects of chemical exposure is the increase of cancer risk. 
However this has been demonstrated in man when exposure is of a high level. 
The effect of small exposures is not known. Furthermore the time lag between 
exposure and the increased occurrence of cancer is in the order of 20 years. 
Even when cancer is diagnosed there is the problem of knowing which source 
of toxic exposure was responsible. In industrial society multiple sources of 
chemical exposure exist and in the case in point there needs to be a method 
for distinguishing between the effect of the landfill site and other sources 
of chemical exposure. For all of these reasons the decision to investigate 
the health effects of a landfill site should be well founded. Preliminary 
investigations are therefore of major importance both in justifying a defi- 


nitive investigation and in deciding what health effects warrant investigation. 
Relevant Work of Applicants 


Dr. Harper is an epidemiologist trained in public health. He has been a 
consultant to the Upper Ottawa Landfill Site Project since September 1981 and 
has conducted a feasibility study into the methodology of investigating the 
health effects of the site. Mr. Nelson is a methodologist who has been the 
research associate on the feasibility study. Prior to this he was involved 
in an international community health project in West Africa which involved 


considerable responsibility under difficult circumstances 
3. Research Design 


The research design is a comparative cross-sectional survey of residents 
who reside in the vicinity of the Upper Ottawa landfill site. These residents 
will be compared with a control community which is not near a landfill site 
and which has been matched on demographic characteristics. Data on health and 


contact with toxins will be collected by both questionnaire and interview. 


4. Selection of the Study Population 
(a) Description of the study area 


The initial criterion for the selection of the study group is defined in 
terms of geographic distance of residences from the landfill site. The study 
’ group will be selected from individuals who reside in dwelling units sit- 
uated within one kilometre from the current perimeter of the landfill mound. 
Secondly, eligible individuals must have resided within this distance limit 
at the time of the 1980 property tax assessment done in September, 1980. 

This time point conveniently precedes the date when the site was closed 

by one month, October 1980. The outer dark line on the following map 
(Figure 1) approximates the included area. Areas further than one kilometre 
along the Red Hill Creek in lower Hamilton have not been included because of 
the difficulty in differentiating the contribution of the landfill site to 
the water pollution of the creek (1) and to the air pollution of lower 
Hamilton. At this stage of investigation, when evidence indicative of a 
health risk is being sought, there does not appear to be an indication to 


expand the breadth of study beyond the residential area defined above. 


The Planning Department of the Regional Municipality of Hamilton-Wentworth 
define sixty-five "planning units" (previously known as "neighbourhoods") on 
the mountain in Hamilton and Stoney Creek. The landfill is situated in 
Trenholme; eight other planning units, one of which is unpopulated, border 
on Trenholme. The population growth of these planning units from 1972 ste 
1980 is shown in Table I, and the age and sex distributions in Tables iL 


and II. 
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Map of the area surrounding the landfill showing 


three geographically defined strata. 


FIGURE 1 
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Table I: Population Growth by Year and Planning Units Adjacent 
Oman d fel siste 


Planning Unit 


Berris-— Quinn- Tren- Albion tTemple- North 

field Lisgar dale holme Falls mead Rymal Hannon 
1980 4106 yee 3013 369 294 1083 PZ 69 
1979 3967. 2535 2800 541 280 1040 29 79 
1978 3861 2458 2199 511 Zoo 956 45 78 
LOS. a7 2204 2196 539 192 876 55 79 
i976 3653 2044 1533 392 10 761 56 85 
1975 3439 1938 958 176 5 452 gg a2 
1974 3413 1884 645 14 156 148 76 96 
L973 3247 1509 29 15 167 163 95 96 
1972 2031 927 113 18 187 164 129 oF 


Table Ir: 1980 Population by Age and Planning Units Adjacent to 
mandieisignoaice 


Planning Unit 


Berris-— Quinn- Tren- Albion Temple- North 

field Lisgar dale holme Falls mead Rymal Hannon 
0-4 297 233 356 81 19 130 - 3) 
5-13 779 527 685 133 By 198 - Bl 
14-18 472 288 2a. 26 23 84 Z 5 
19-25 407 Pag fe 289 57 46 118 2 8 
26-40 1039 702 1023 7M) 62 Sey ye 12 
41-64 863 529 SY AE) 54 rps 145 2 23 
64+ 204 69 32 7 9 13 1 l 
unknown 45 99 74 LZ Z 18 - 4 


Total 4106 Ziz2 3013 585 294 1083 ys 69 
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Table III : 1980 Population by Sex and Planning Units Adjacent to 
Landfill Site 


Planning Units 


Berris- Quinn- Tren- Albion Temple- North 

field Lisgar dale holme Falls mead Rymal Hannon 
Males 1981 1324 1480 264 15> 538 6 34 
Females 2080 1299 1459 309 V32 527 6 a1 
Unknown 45 99 74 12 i) 18 - 4 
ee oe ee ee ee es ee ee eS ee 
Total 4106 2722 3013 585 294 1083 12 69 


(b) Selection of control areas 


The comparison group for this study will be selected on the basis of 
certain residential and demographic similarities to the study group. While 
this matching may reduce the generalizability of the results of this study 
to the general population, it should make the distribution of potentially 


confounding variables more comparable in the two groups. 


Characteristics of planning units adjacent to the landfill will be com- 
pared with other planning units, and the sampling frame will be derived from 
the most similar planning units. The following considerations will be used 


in selecting eligible comparison planning units: 


(i) Location within city. 


Planning units in the lower city and those on the mountain 
brow are excluded. An ongoing study of air pollutants in 
Hamilton has evidence of differences between the lower city, 
the mountain brow, and the rest of the mountain. @) 


(ii) Proximity to other dump sites. 


Selected planning units may not contain old dump sites, whether 
domestic or industrial. The Ministry of the Environment has 
completed a survey of all known and rumoured sites in Ontario. 
The presence of a known or rumoured site within or adjacent 

to a neighborhood would disqualify that neighborhood. 
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(iii) OHC involvement in development. 


Some of the development of housing in the planning units, 
adjacent to the landfill was organized by the Ontario Hous- 
ing Corporation. This programme involved the selection of 
purchasers by such criteria as income and family size from 
a large pool of applicants. Comparison neighbourhoods will 
contain similar proportion of housing from the same pro- 
gramme. 


(iv) Proportion of physical land use. 


Both the proportion of physical land use (residential, 
commercial, industrial) and the proportion of residential 
land use (townhouses, apartments, detached houses, etc.) 
will be considered in the selection of comparison neigh- 
bourhoods. 


(v) Mean assessed value per dwelling unit. 


Consideration will be made of assessed value of housing 
in each planning unit. Criteria for assessment are uni- 
form within Hamilton. 


(vi) Parallel development and population growth. 


The area around the landfill site was primarily farmland 
until the early 1970's. The housing developments are 

thus recent and the population possibly different in 

some respects from the population of older areas of Hamilton. 


(vii) Age and sex distributions. 


Age distributions indicate that the planning units adjacent 
to the landfill site have a younger population than the 
general population of Hamilton. Following the application 
of exclusion criteria, the age distribution (10 year age 
categories) of women in eligible planning units will be 
compared to those of the planning units adjacent to the 
landfill, using goodness-of-fit techniques. The planning 
unit most similar to each planning unit adjacent to the dump 
will be selected. 
Population growth, assessed value, OHC involvement in development, and 
physical land use are likely to be closely interrelated. “The: “speci— 
fication of the procedures for including or excluding planning units is des- 


eri ped further iin: —p.6. 6. (it)... 


(c) Sampling 
(i) Sampling techniques 


A sampling frame for each selected planning unit will be developed from 


the property tax data base, the study planning units will be further broken 
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down by distance of residence from the landfill within the following strata: 
less than 500 metres, 500 to 750 metres and 751 to 1000 metres. (See Figure 1) 
A sampling fraction will be derived from the sample size required and the 
total number of eligible individuals. A simple random sample will be drawn 
from each strata of the study group and each planning unit of the comparison 


group. 


In addition, all eligible individuals residing in the first stratum 
(less than 500 metres) will be selected for interview. This subgroup has 
been included for the purposes of hypothesis-generating only and will not 
be included in the major analyses except where the same individuals were 


selected in the stratified random sample. 
(ii) The sampling frame 


The sampling frame comprises women 18 years of age or older who reside 
within the three strata of the study area or within the selected comparison 
planning units. The reasons for sampling women are based on the following 


assumptions: 


(a) mothers are assumed to be the most 
informed with respect to the health 
of their children, 


(b) women are assumed to be the most 
reliable informants with respect to 
the reproductive endpoints measured 
in this study, 


(c) women are assumed to have less occupa- 
tional exposure to the industrial waste 
known to have been dumped in the landfill. 


Permission to access the property tax assessment data base has been 
requested of the City of Hamilton. This data base contains the necessary 
information for the identification and location of individuals required for 


the sampling frame. 
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5. Measurement 
a. Measurement instrument development 


Data will be collected using both personal interview questionnaires and 
self-administered questionnaries. Whenever possible, previously standardized 
and validated questionnaires or portions of questionnaires will be used 
to reduce time required for development and pretesting. Where applicable, 
the items and format from the Canada Health Survey (4) will be chosen over 
other alternatives so as to permit comparisons with the general population 
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Table IV lists the components to be included in the questionnaires. In 
general, those items which require probing or interpretation will be included 
in the interview format and will be collected for the entire household from 
the selected respondent, and items which may be sensitive or could only be 
answered reliably by the individual involved will be included in self-admini- 


Stration format. 
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Table IV: 


ibys 


Demographic data 


a) 
b) 
c) 
d) 
e) 


address 

type of dwelling 

age (all family members 
sex (all family members 


16 = 


Components of the Questionnaire 


) 
) 


occupation (all family members) 


Landfill site exposure history 


a) 
b) 


residential history 

type vot ccontace: si) 
ED) 
Gat) 
(iv) 


residential 


f) marital status 

g) family size 

h) ethnicity 

i) mame of family physician 


direct occupational contact 
direct recreational contact 


indirect co 


wells, etc. 


Exposure-related confounders 


a) 
b) 
c) 


occupational history 


ntact via vegetable gardens, 


recreational/domestic use of chemicals 


exposure to other landf 


Outcome-related confounders 


a) current medications 

b) alcohol use 

c) tobacco use 

d) other drug use 

Outcomes 

a) chronic health problems 
b) symptoms review 

c) dental, hearing, vision 
d) physical health 

e) emotional health 


ill sites 


2) 
f) 
g) 
h): 


£) 
g) 
h) 
id) 
j) 


pre-existing medical conditions 
medical history 

family medical history 
accidents 


social health 

health perceptions 
reproductive history 
disability days 

health services utilization 
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Questionnaires which will likely be used in whole or in part for the 
development of the instruments for this study are listed below; copies of 


these questionnaires (or relevant portions) are included in Appendix A. 


(1) Canada Health Survey (3) 


(a) Interviewer Administered Questionnaire 
(b) Lifestyle and Your Health Questionnaire 


(2) Bradburn's Affect Balance Scale (4) 

(3) MacMillan's Health Opinion Survey (5) 

(4) McMaster Health Index Questionnaire (6,7) 

(5) Epidemiology Standardization Project - Pulmonary Disease Questionnaire (8 
(6) Children's Respiratory Health Study Questionnaire (9) 

(7) Rand Corporation, Health Insurance Study 


(a) Current Mental Health Battery (10) 
(b) Social Health Battery (11) 
(c) Health Perceptions (12) 


(8) Neuro-psychological Questionnaire (13) 


A draft of the questionnaires compiled for use in this study will be 
pretested initially on a small group of volunteers to obtain feedback on 
clarity, acceptability and interview flow. A second pretest will be done 
on a small sample of individuals with similar demographic characteristics 
to the study and comparison groups, but who reside outside the selected 


Survey areas. 


The interview questionnaire will be administered by trained epidemiologic 
interviewers. Interviewers will be randomly assigned respondents in both 


study and comparison areas. 
b. Sample size calculations 


The formula from Colton (14) for the determination of sample size for 
the comparison of two independent proportions and the prevalence of health 
problems from the Canada Health Survey (3) have been utilized to produce 
Table V. These are the sample sizes required to detect a difference of 50% 


in one-tailed tests with a = 0.05 and 8 = 0.10. 
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Table V: Sample size calculations 


Canada Health Survey 
Health Status 


No health problem 
Headache 

Acute respiratory 
Bronchitis + emphysema 


Asthma 


Disability Days 
(proportion of year) 


More than 10 MD 
cansults in past year 


Positive Affect Balance 
Negative Affect Balance 


Infrequent symptoms of 
anxiety and depression 


Frequent symptoms of 
anxiety and Depression 


Canada Health Survey 
Rates for women over L5 


341 


-089 


.083 


- 060 


142 


442 


#052 


-910 


055 


Required Sample 
Size per group 


283 


Lok 


810 


1180 


Leow 


Note: The means and standard deviation for disability days and number of MD 
consults were not conveniently available for sample size estimates 

It is most likely that the sample size required 

for these two measures at the above stated levels would be substantial- 


for continuous data. 


ly smaller. 


A sample of 810 individuals per group would be required to detect a 50% 


increase in the frequency of individuals with acute respiratory problems. 


Conversely, if one assumes 800 individuals per group, the detectable difference 


and direction of change at the same a and 8 levels are shown in Table VI. 
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Table VI: Detectable differences given a sample size of 800 


Canada Health Survey Canada Health Detection he 
Health Status Survey Rates for Occurs at: Change 


Women over 15 


Sc ann arn eS Re ees 


No health problem aad BP S| -257% 
Headache .089 ESS +497 
Acute respiratory 

Bronchitis + emphysema 083 seo +517 
Asthma 


Disability Days 


(proportion of year) .060 097, +627 
More than 10 MD 

consults in past year 142 eh 95 —S/72 
Positive Affect Balance 442 70 =19% 


Negative Affect Balance ~Uo2 .086 +652 


Infrequent symptoms of 
anxiety and depression 910 . 866 ao Sage 


Frequent symptoms of 
anxiety and depression 7052 O91 +657 


To allow for a response rate of 70%, 1150 individuals will be sampled 
from the study area and 1150 from the comparison area to obtain the stated 


levels. 


6. Procedures 


a. Interviewer training 


Interviewer training procedures will include handout materials, lec- 
ture/seminar sessions on interview techniques, role-playing under supervision 
using the questionnaire to ensure standardized presentation, and detailed 


item-by-item review of the final version of the questionnaire. 
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b. Sampling and Selection Procedures 
(i) Selection Stratification of the Study Area 


The study area is defined as the area within 1 kilometre of the current 
perimeter of the landfill mound, and three strata have been defined as the 
areas within 500 metres, 501-750 metres, and 751-1000 metres of the perimeter 
The perimeter will be defined by overlaying transparencies of aerial photo- 
graphs of the site on to the residential map of the area (City of Hamilton, 
1: 5000, Sheet 7, available from the Regional Planning Department). Arcs of 
radius 10, 15 and 20 centimetres, corresponding to 500, 750 and 1000 metres, 
will be drawn from points on the perimeter and joined by a smooth curve. 

Addresses within each stratum will then be listed. Those properties 
cut by the dividing line will be included in the Weloger’ stratum, for ex- 
ample, a property out by the 750 metre line is included in the 501-750 metre 
stratum, a property cut by the 1000 metre line is included in the 751-1000 
metre stratum. Those properties wholly outside the 1000 metre lines are not 
included in the study area. The lists of addresses within strata will be used 


for the selection of study individuals as described in B. (iii) and (iv). 
(ii) Selection of comparison areas 


Selection of comparison areas will be made on the basis of similarities 
along specified dimensions to the area surrounding the landfill site. Portions 
of nine planning units are included in the study area, one is umpopulated, 
two more have populations of 12 and 69 and may not be able to be matched to 
comparison areas exactly as prescribed below. Planning units not on the 
mountain brow are excluded from further consideration. Planning units which 
contain or are adjacent dump sites listed in the Ministry of Environment 


survey of known and rumoured sites are also excluded. 


The standard deviations of the following data will be calculated on 


the remaining (approximately 43) planning units: 


(a) mean assessed value per dwelling unit 

(b) proportion of physical land use for single detached dwellings 
(c) proportion of physical land use for duplexes 

(d) proportion of physical land use for townhouses 

(e) the population increase from 1974 to 1980 


= 91. 


The eligible comparison planning units for each study area planning unit 
are those which have the same OHC development status. 
and which do not differ by more than one standard deviation from the mean of 
that study area planning unit. 

Finally, the eligible comparison planning unit whose 1980 age distri- 
bution best fits the 1980 age distribution of the study area planning unit 
will be selected using i goodness-of-fit techniques. These procedures will 


be repeated for each study area planning unit. 
(iii) The sampling frame 


The names and addresses of all women 18 years of age and older on the 
1980 property tax assessment database within each of the selected planning 
units will be listed in sequentially numbered computer files generated from 


the tax assessment database and the stratification map described previously. 
(iv) Sampling 


The sampling fraction will be derived from the sample size required 

and the total number of eligible individuals abailable in the study area. The 
total number of eligible individuals in each comparison area planning unit 

and each study area stratum will be multiplied by the sampling fraction to 
determine actual numbers of individuals required from each of these sub-areas. 
A computerized random number generator will be used to select the required 
number of individuals from the sequential list of names for each sub-area. 
This final list of names and addresses within strata and planning unit ident- 


ifies the study population. 
ew Notification 


After the interview and questionnaire forms and procedures are finalized, 
a letter of introduction to the selected respondents will be devised. The 


lattierwislslumcomtann. 


(i) an introduction of the project coordinator and the Department of 
Clinical Epidemiology and Biostatistics, 


(ii) an invitation to request further information from the project co= 
ordinator, if desired, 


(iii) notice to expect a telehpone request for scheduling of the home 
interview, 
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(iv) a brief description of the home interview and of the self-adminis-— 
tered questionnaire, 


(v) assurances of the confidentiality of all data collected, and 


(vi) a reminder of the voluntary nature of participation. 


The letter of introduction will be mailed to each selected respondent. 
Interviewers will be responsible for scheduling home interviews with their 
_assigned respondents and for leaving the self-administered questionnaire 
and a stamped, addressed envelope with the respondent at the end of inter- 


view. Up to four callbacks will be made for missed interviews. 
d. Maintaining compliance 


In the event that the interviewer is missed by the respondent, up to 


four callbacks will be made. 


The interviewer will leave the self-administered questionnaire form with 
the respondent at the end of the interview with brief instructions and a re- 
quest for continued cooperation. The study centre will telephone reminders 
to the respondent every two weeks until the questionnaire is received, a 
refusal obtained or a maximum of four call have been made. Additional forms 


will be mailed to the respondent if needed. 


7. Data Management 


a. Data Acquisition 


Data collection forms and coding forms will be designed for both the 
self-administered questionnaire and the interview. These forms will be used 
for the pretest and will be modified as needed after each stage of pretest- 


ing. 


At the end of the interview, the interview form will be edited for 
completeness and consistency by the interviewer. At that time, the interview- 


er will leave the self-administered form with a stamped, addressed envelope. 


The interviewer will be responsible for delivering interview forms to the 


study centre. 
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b. Data entry 


Data collection forms will be coded by study centre staff, then key- 
punched and verified by keypunching staff at the Health Sciences Centre 
Computational Services Unit (CSU). 


Data will be entered and maintained on the CSU HP3000 computer. A 
locally written and supported data management program called GETSPSS will 


be used to manage data. 
c. Managing data flow 


An interactive forms management system will be devised using QUICK and 
QUIZ (15) on the HP3000. Each of the following transactions will be recorded 


immediately following their occurrence for each study participant: 


(i) letter of.introduction mailed 
(ii) telephone calls for scheduling interview 
(iii) scheduled date of interview 
(iv) interview refused 
(v) interview forms recieved 
(vi) questionnaire froms delivered 
(vii) telephone reminders 
(viii) forms sent to coding 
(ix) forms returned from coding 
(x) forms sent to keypunching 
(xi) forms returned from keypunching 
(xii) data entered onto computer 
(xiii) erroneous data returned by editing programs 


(xiv) correction update complete. 


With this system, status reports on any individual or sub-group can be 
generated at any time. Study progress reports, work assignments and schedules, 
missing data reports and other reports will be generated by the system on 


both a regular and an ad hoc basis. 
d. Data integrity and security 


Range and valid value checks will be done on data files at the time of 


entry or update: Erroneous data will be referred back to research staff for 


Shih = 


correction. 


On two occasions, after about 10% of the data have been collected, and 
again after 100%, a small random sample of forms will be recoded, repunched 


and re-entered and compared with the originals to estimate error rates. 


A 10% sub-sample of respondents will be telephoned following the home 
daterview and re-asked two of the home interview questions. This data will 


be compared with the original and used to estimate reliability. 


A system of passwords which will be changed at intervals will be used 


to restrict access to the database to authorized research personnel. 


A tape rotation archiving system will be used to ensure the integrity 
of the data from accidental or unauthorized destruction. New tapes will 
be inserted in to the rotation at regular intervals. Backup tapes will be 
stored both at the CSU and off-site. In addition, the original data forms, 


coding forms and punched cards will be retained until the end of the study. 


8. Data Analysis ~ 


Analysis of the data will be performed using subprograms in either 
Biomedical Computer Programs (16) or the Statistical Package for the Social 
Sciences (17). Most of the data is categorical in nature» for simple con- 
tingency tables, ve analyses will be done, to examine the relationship of 
potentially confounding variables to exposure and outcome, discreet multi- 
variate analysis will be required using log-linear models. For continuous 
data, t-tests and multiple regression will be used. Descriptive statistics 
such as means and frequencies of demographic data will also be calculated on 


both groups. 


As mentioned in the sample size section a has been set to 0205, (8 tev0 710, 
both one-tailed. It is anticipated that each outcome will be challenged as 
many as three times, to test the relationships of group, confounders and 
"dose-response" in the study group. To adjust for these multiple challenges, 
probability values less than 0.017 will be labelled "statistically stgntftcant", 
values between 0.017 and 0.05 will be labelled “interesting, worthy of further 
study", values greater than 0.05 will be labelled "not tmportant". 
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9. Ethical Considerations 


The ethical considerations relate to confidentiality and referral to 


the individual's family physician. 


All interview and questionnaire data will be confidential. The inter- 
viewees..will be informed of this. The purpose of the study will be described 
in writing which the interviewee will receive prior to being telephoned to 
make an interview appointment. A consent form will be signed at the time of 
interview. A second signature will be requested for permission to send a 


Summary of the data to the individual's personal physician. 


In the written information and telephone contact the individual will be 
informed of their right to refuse and that there will be no personal conse- 


quences of not participating. 
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